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The  Hazards  of  Grain  Elevators'. 
OBJECT.  The  enormous  values 

represented  by  grain  elevators,  and  the 
fact  that  fires  originating  in  them 
usually  travel  with  such  great  rapidity 
and  intensity  maizes  the  problem  of  the 
prevention  of  fires  in  them  a  serious 
one.    From  the  experience  tables  of 
ten  Mutual  Fire  Insurance  Companies  writ- 
ing grain  elevator  insurance,  they  have 
had  in  four  years,  losses  amounting  to 
!|2,565,000. 

The  object  of  this  thesis  is  to  in- 
vestigate grain  elevators,  to  ascertain 
their  hazards  and  to  determine  a  means 
for  their  protettion. 

VJe  gratefully  acknowledge  our  indebt- 
edness to  Mr.  A.  T.  Wenner  for  his  many 
valuable  suggestions  and,  to  Professor 
Joseph  B.  Finnegan. 

G.  ^V.  C. 
E.  B.  M. 
C  .  H .  R . 
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The  Hazards  of  Grain  Klevatora. 
PART  I. 
CONSTRUCTION,  There  are  three 

general  classes  of  grain  elevators;  those 
used  for  storage  of  grain,  those  used  for 
cleaning  the  grain  and  a  combination  of  the 
two,  cleaning  and  storage.   The  first  type 
to  be  used  in  general  practice  was  the 
"cribbed"  wood-elevator.    These  are  built 
of  wood  piles  driven  into  the  ground  or  on 
a  stone  foimdation.   The  walls  are  built 
up  of  ^^xlS"  planks,  one  above  the  ot^er  and 
fastened  by  spikes.   They  carry  no  load  and 
are  anchored  to  the  bins.   The  bin  walls  are 
constructed  in  the  same  manner  as  the  outer 
walls  except  of  lighter  material.    The  bins 
rest  on  heavy  wooden  beam.3,  and  are  carried 
on  heavy  columns.   The  bins  are  from  50  to  75 
feet  in  height.  At  the  bottom  of  each  bin  is 


.  •■'  TO  . 


iOlU     ;..-.  frljjT^   '*o    ij-^p' 


etoriorfr 


-2, 


The  Hazards  of  Grain  Elevators, 
a  hopper  ccnneoted  to  a  conveyor,   A 
cupola  is  built  at  the  top,  and  is 
carried  on  2x8"  studs.   The  garners,  con- 
veyors and  scales  are  placed  in  the  cupola. 
Often  the  outer  Trails  of  these  elevators 
are  covered  with  a  corrugated  steel.   These 
structures  have  been  displaced  to  a  great 
extent  by  the  fire  resistive  type  now  used 
in  or  about  the  larger  cities  due  to  the 
d«?*ability  of  building  elevators  of  fire 
resistive  materials.   Most  of  the  elevators 
however,  in  use  along  railroad  lines  in  the 
country  districts  still  are  of  wood  con- 
struction, 

Thie  three  materials  used  in  fire  resist- 
ive elevator  construction  today  are,  brick, 
tile  and  concrete.   Concrete  is  probably  in 
greater  use  than  either  of  the  other  two. 
Brick  is  an  excellent  material  both  for  its 
strength  and  fire-resistive  qualities  but. 
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The  Kazards  of  Grain  Elevators. 
it3  cost  exceeds  thr„t  of  either  tile  or 
concrete.    Tile  to  is  very  desirable 
but,  as  compared  with  concrete,  its  cJ'ief 
disadvantage  is  its  porosity,  and  it  be- 
comes necessary  to  paint  the  tile  from  time 
to  time  in  order  to  keep  out  the  moisture. 
Concrete  due  to  its  absorption  of  carbon 
dioxide  from  the  air  becomes  denser  and 
stronger  with  tine,  and  its  maintenance 
cost  is  small.   The  fire  resistive  qualities 
of  concrete  properly  mixed,  are  well  known 
and  its  porosity  is  small,  thus  making  an 
ideal  substance  for  grain  elevator  con- 
struction. 

These  types  of  grain  elevators  are  built 
of  rectangular  form  with  high  walls  upon 
which  is  mounted  a  cupola.   They  are  usually 
divided  into  four  stories  and  basement.   In 
the  basement  are  the  elevator  boots,  the  con- 
veyors, the  shafting  necessary  for  the  oper- 
ation of  them,  receiving  hoppers  and  car-pullers, 


The  Hazards  of  Grain  Elevators, 
On  the  first  floor  called  the  receiving 
floor,  is  all  the  machinery  used  for 
cleaning  and  clipping  the  grain.   Next, 
are  the  bins  v/hich  are  usually  about  150' 
in  height.   Above  the  bins  is  the  bin  floor 
having  openings  into  all  the  bins.   Spouts 
from  the  floor  above  called  the  scale  flo^r 
lead  into  the  bins.   These  spouts  are  so 
arranged  that  any  desired  bin  can  be  filled 
directly  from  the  scales.   On  the  scale 
floor  are  all  the  scales  for  weighing  the 
grain.  Above  tl'-o  scales  are  the  large  bins 
called  garners,  and  above  the  gamers  in 
the  cupola  are  all  the  elevator  heads. 
Within  the  last  few  years  large  storage  tanks 
have  been  built  in  conjunction  with  the  elev- 
ator proper.    These  tanks  are  located  away 
from  the  building,  and  are  connected  by  con- 
veyors above  and  below  for  filling  or  emptying 
them.   They  are  cylindrical  in  form  and  are 
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The  Hazards  of  Grain  Elevators, 
built  of  brick  or  concrete. 

The  first  tanks  to  be  built  of  fire- 
reeiative  material  were  made  of  steel.   This, 
however,  proved  to  be  unsatisfactory,  because 
steel  is  a  good  conductor  of  heat,  and  in 
several  instances  where  the  tanks  were  exposed 
to  fire  not  of  sufficient  intensity  to  destroy 
them,  the  contents  were  badly  burned. 

The  boiler-house  is  built  away  from  the 
elevator  proper  and  contains  the  boilers,  en- 
gines, etc. 

processes:         a  grain  elevator  re- 
ceives grain  from  railroads  or  vessels  accord- 
ing to  its  location.    The  grain  is  unloaded 
from  the  cars  or  vessels  into  hoppers  from  which 
it  is  carried  by  means  of  conveyors  to  the  elev- 
ator hoot  whence  it  is  raised  in  buckets  attached 
to  a  belt  into  the  elevator  head  at  the  cupola 
where  it  is  dumped  into  the  garners.   It  is  then 
weighed  by  the  scales  under  the  garners  after 
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The  Hazards  of  Grain  Elevators, 
which  it  is  spouted  into  tYe   bins  or  stor- 
age tanks.   When  needed  it  is  drawn  from 
the  hins  or  tanks  by  hoppers,  and  carried 
by  conveyors  to  the  cleaners  or  clippers, 
whence  it  is  spouted  into  the  cars  or 
vessels. 

The  cleaning  machines  consist  of  a  ser- 
ies of  large  screens  which  have  a  rapid  back- 
ward ard  forward  notion.   The  grain  passes 
over  the  screens;  all  the  chaff  and  foreign 
natter  is  sifted  through  and  carried  away  by 
a  suction-  fan,  and  blown  either  out  into  the 
open  or  into  a  cyclone  dust  collector  which 
separates  the  fine  from  the  heavy  dust.   The 
heavy  dust  is  thie^  transferred  to  the  boiler 
house  by  a  suction  fan  through  pipes  and  fed 
to  the  furnaces. 

Grain  when  in  a  moist  condition  will  heat 
spontaneously  and  often  char.   It  is  therefore 
desirable  to  keep  the  grain  as  dry  as  possible 
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The  Hazards  of  Grain  Elevators, 
at  all  times.   Thia  has  led  to  the  install- 
ation of  dryers  In  grain  elevators. 

The  nost  common  and  beat  type  is  the 
stationary  dryer.   The  grain  rests  on  hori- 
zontal shelves,  and  cold  air  is  drawn  over 
steam  pipes  and  heated.   The  hot  air  is  then 
blown  through  the  dryer  by  means  of  a  blower, 
and  the  moisture  in  the  grain  is  evaporated 
off.   In  another  form  of  dryer  of  the 
stationary  type  the  grain  rests  on  steam 
pipes  for  a  short  period.   This  type  of  dry- 
er is  exceedingly  hazardous  and  should  never 
be  used  unless  constructed  entirely  of  metal. 
Dryers  are  usually  installed  in  separate  rooms 
away  from  the  elevator  proper. 

Elevators  are  used  for  raising  or  lowering 
the  grain  from  one  floor  to  another.   They  con- 
sist essentially  of  five  parts:   the  head,  the 
boot,  two  legs  and  an  endless  belt  to  which 
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The  Hazards  of  Grain  Elevators, 
metal  buckets  are  attached.   The  belts 
over  two  pulleys,  one  in  the  head  and 
one  in  the  boot.   The  head  pulley  is 
mounted  on  the  shafting  and  propels  the 
belt.   The  lower  pulley  acts  only  as  an 
idler.   Separating  the  two  legs  and  under- 
neath the  head  pulley  is  a  strut  board. 
If  this  strut  board  is  inclined,  the  elev- 
ator i3  said  to  have  a  hopper  head.   This 
strut  board  should  always  be  inclined  towards 
the  up-leg  and  be  carried  up  again  by  the 
buckets. 

Conveyors  are  used  in  conveying  the 
grain  horizontally  from  one  part  of  the 
building  to  another,  or  to  ard  from  the 
storage  tanks.    The  belt  and  screw  types 
are  in  most  reneral  use  today.   The  belt 
conveyor  con'^ists  of  an  endless  belt  mounted 
or.  rollers  inclined  towards  each  other;  the 


-9 


The  P:azards  of  Grain  Elevators, 
belt  thus  forming  a  trough.   This  belt 
is  from  three  to  six  feet  in  width.  The 
screw  conveyor  consists  of  a  long  screw 
mounted  in  a  m^tal  tube.   The  grain  is 
pushed  along  by  moans  of  the  blades  of 
the  screw. 

The  bleacher  is  built  of  brick  tile 
or  concrete  and  is  built  separate  from 
the  elevator.   A  spout  or  conveyor  enters 
the  top  of  the  bleacher  from  the  bins.  The 
grain  falls  between  shelves  which  are  placed 
diagonally  underneath  one  another  and  is 
finally  caught  in  a  hopper  at  the  bottom 
from  whic}  it  is  carried  back  into  the  elev- 
ator by  means  of  a  coiiveyor.   A  pipe  with 
small  perforations  enters  the  top  of  the 
bleacher,  and  the    grain  is  sprayed  with  water 
in  order  to  moisten  it. 

Sulphur  is  burned  in  an  ordinary  brick 
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The  Hazards  of  Grain  Elevators, 
oven,  and  tt.e    sulphur  fumes  together  with 
stean  enter  the  bottom  of  the  bleacher  and 
pass  up  through  th-e  grain  and  out  through 
an  openinc  at  the  top  into  the  air. 

Clipping  machines  are  used  for  removing 
the  hull  fron  the  grain.   The  interior  of 
the  machine  casin.p-  is  covered  vvith  nxomerous 
small  points.   A  lar^re  steel  cylinder  to 
which  beaters  are  attached,  is  so  mounted 
that  a  small  space  is  left  between  it  and  the 
wall  of  the  casing.    The  grain  passes  between 
the  rapidly  moving  cylinder  and  the  casing 
proper  v;here  it  is  packed  and  rolled,  thus  re- 
moving the  hull.   The  beaters  have  a  screw-like 
action  which  r-arries  the  grain  from  one  end  of 
the  machine  to  the  other.   The  hull  is  then 
drawn  off  by  a  suction  fan  whence  it  is  carried 
to  a  cyclone. 
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THE  HAZARDS  OF  GRAIN  ELEVATORS. 
PART  II. 
Hazards:     The  features  of  construction 
of  the  various  types  of  elevators  found 
in  and  aronnd  Cook  County  vary  quite  con- 
siderably.  Tto  fire-proof  type  has  con- 
crete walls,  cement-rioors  and  bins  rest- 
ing on  concrete  columns,  with  no  cribbing. 
The  elevators  of  the  type  of  the  elevators 
had  walls  of  plain  brick  or  stone,  cement 
floors,  and  bins  cribbed  on  wooden  posts 
and  stone  piers.   The  smaller  frame  houses 
are  found  frequently  and  their  type  of  con- 
Btruction  is  well  known. 

The  chief  hazards  as  found  in  the  major- 
ity of  the  elevators  will  first  be  enumerated 
in  order  of  their  importance  without  any 
attending  discussion. 
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The  Hazards  of  Grain  Elevators. 
SPECIAL  HAZARDS? 

Bearings  -  hot. 

Bleacher  -  location;  construction. 

Dust  hazard  -  separators;  smutters  and 
clippers;  cyclones. 

Elevators  -  construction;  friction  heads. 

Grain-Dryers  -  location;  construction  and 
how  heated. 

Shafting  -  aligfanent. 

Woodwork  around  bearings. 

Dusty  premises. 

Exposure. 
coiaiON  hazards: 

Open  lights. 

Power  house;  location  and  arrangement. 

Oily  waste;  sweepings. 

Electric  motors. 

Electric  wirin?. 


The  Hazards  of  Grain  Flevatora, 
One  hazard  which  was  fovind  quite 
frequently  in  the  older  grain  horse, 
hut  which  is  eliminated  in  rnoat  of  the 
modern  ores  is  that  of  the  friction  elev- 
ator head.    Since  the  frictior  head  in 
an  elevator  belt  is  a  positive  power  it 
cannot  stop  unless  the  shafting  is  thJ'oi.'m 
out  of  gear,  and  consequently,  when  a 
stoppage  was  caused  by  emy  clogging,  con- 
siderable friction  developed.   This  friction 
has  been  shown  to  cause  sufficient  sparks  to 
imite  combustible  materials  in  elevators 
and  thus  cause  fire. 

The  small  pulley  at  the  head  of  the 
elevator  which  in  most  elevators  is  an  iron 
pulley,  logged  with  rubber  belting  or  com- 
position, has  great  pulling  power  and  seldom, 
fails  to  pull  the  buckets.   However,  in  the 


The  Hazards  of  Grain  Elevators. 
old  type  of  elevator  is  four.d  the  iron 
pulley  without  the  logging.   This  haa  not 
as  strong  a  pulling  power,  and  it  will 
allow  the  belt  to  stop.  '^Ith  this  pulley 
type,  if  ali^t  additional  weight  will  cause 
the  belt  to  stop  with  pulley  continuing  its 
revolutions  ard  the  belt  stopped,  a  situation 
is  created  whereby  the  belt  soon  bums  thru 
and  each  side  drops  back  into  an  elevator  leg, 
together  with  fire  and  sparks  thus  ^aueing 
grave  hazard  of  starting  a  fire,  both  at  the 
top  and  bottom  of  the  elevator  proper. 

While  discussing  the  hazards  of  the 
elevator  leg  and  boot,  it  might  be  stated 
that  the  inclined  struts  or  hoppers  (self 
cleaning)  are  superior  to  the  horizontal  strut 
boards  located  under  the  pulley  and  connecting 
legs.   This  is  because  the  horizontal  struts 


The  Hazards  of  Grain  Elevators, 
soon  become  encrusted  with  drippings  of 
oil  from  the  bearings  of  shaftings,  and 
also  becOEies  loaded  with  grain  and  dust 
dropping  from  buckets.   This  creates  a 
very  undesirable  hazard  and  should  be 
avoided  by  using  an  inclined  strut,  men- 
tioned above. 

The  duat  hazard  in  an  elevator  is  one 
that  comes  in  for  considerable  discussion. 
It  is  generally  tmderstood  that  dust  in  a 
comparatively  settled  state  Is  not  danger- 
ous,  However,  whien  duat  is  mixed  in  the 
air  in  proper  proportions,  it  is  very  ex- 
plosive and  the  necessity  of  avoiding 
chance  sparks  of  any  kind  ia  made  more 
apparent.   One  feature  of  the  dust-explosion 
hazard  is  that  one  explosion  may  call  for 
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The  Hazards  of  Grain  Elevators, 
another,  that  ia,  the  dust  settles  in 
great  quantities  on  all  bins,  chutes, 
and  other  similar  parts  of  construction 
at  all  times.   Consequently,  an  explosion 
of  any  size  always  shakes  up  a  new  amount 
of  dust  in  other  parts  which  makes  another 
explosion  possible.    It  h^s  been  shown 
conclusively  that  old  dust  undergoes  a 
chemical  change  from  which  it  acquires 
more  explosive  properties  than  that  possessed 
by  new  dust.   This  fact  should  impress  on 
elevator-men  the  necessity  of  proper  methods 
of  dust  disposal. 

Following  the  discussion  of  the  dust 
hazard  the  question  of  the  causes  of  ig- 
nition of  the  dust  naturally  follows.   In 
the  main,  this  relates  to  machinery  hazard, 
hot  bearings.  Journal  hazard  and  exposure. 
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The  Hazards  of  Grain  Elevators, 
GRAIN  DRYERS. 

The  general  form  of  dryers  found  are 
direct-heated  rotaries,  steam  heated  rotaries, 
and  stationary  dryers  heated  by  steam  coils. 
Direct  heated  rotaries  are  no  longer  commonly 
used  on  account  of  their  hazard,  which  hazard 
is  self  evident.   Steam  heated  rotary  types 
involve  only  the  steam  hazard,  which  is  gener- 
ally slight. 

The  commonest  type  of  grain  dryers 
used  in  elevators  is  the  stationary  type.  In 
it  are  arranged  steam  pipes  upon  which  the 
grain  rests  temporarily. 

This  type  unless  constructed  through- 
out of  incombustible  materials,  is  very  hazard- 
ouB  and  should  be  arranged  to  be  as  accessible 
as  possible. 
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The  Hazards  of  Grain  Elevators, 

Another  stationary  type  of  dryer 
found  is  one  in  which  the  grain  is  at 
rest  while  hot  air  from  steam  coils  is 
blown  thru  it.   The  hazards  of  grain 
dryers  vary  greatly  according  to  type 
and  arrangement  "but  as  a  whole  they  are 
inherent  hazards,  being  impossible  of 
elimination , 

The  use  of  blowers  may  increase  the 
hazard  of  the  dryers  in  many  ways,  such 
as  hct  bearing  hazard,  dust  disturbing 
affect,  and  on  account  of  hot  air  being 
forced  around  the  elevator,   A  power 
hazard  incidental  to  the  drying  operation 
is  also  introduced, 

GRAIW  BLEACHERS. 

The  ordinary  grain  bleacher  is  not 
especially  hazardous,  unless  the  sulphur 


.3    ftrrjB 


[R.Jc.?<Tf 


-9 


The  Hazards  of  Grain  Elevator a, 
burning  furnace  is  located  too  near  com- 
bustible materials.   It  is  claimed  that 
best  results  from  bleachers  are  obtained 
when  the  fumes  do  not  enter  the  bleacher 
too  hot,  so  that  if  this  economy  is 
followed  there  will  be  no  serious  hazard 
if  sufficient  space  to  elevator  is  main- 
tained, 

SPONTANEOUS  COMBUSTION, 

It  has  been  shown  that  a  considerable 
spontaneous  combustion  hazard  exists  in 
grain-handling  and  working  plants,  and  too 
great  care  cannot  be  exercised  in  connection 
with  the  storage  of  raw  materials  and  finished 
products  and  tiie  prevention  of  dust  accxama- 
lations.   Green  or  improperly  dried  grain 
subjected  to  pressure,  dampened  feed-stock. 
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The  Hazards  of  Grain  Elevators, 
screeings  and  grain  dust,  milled  with 
oil  bearings,  have  been  shown  to  pro- 
duce sufficient  internal  heat  to  ignite 
spontaneously, 

CO?TVEYOR  HAZARDS. 

The  hazards  connected  with  the  oper- 
ation of  conveyors  are  small.   The  main 
ones  are  over-heated  bearings  in  the 
rollers,  the  stirring  up  of  dust,  and 
friction  heat  developed  by  stoppage  of 
conveyor  belts, 

cycloft:  dust  collectors. 

The  only  hazard  present  is  the  fact 
that  if  the  machine  is  arranged  to  dis- 
charge into  the  boiler  room,  a  spark  may  be 
drawn  back  into  the  cyclone  by  back  pressure 
and  thus  back  into  the  machines,  where  they 
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The  Hazards  of  Grain  Elevators, 
may  smoulder  for  hours  before  breaking 
into  a  flame. 

SHAFTINGS  AND  B'P^ARINGS. 

True  alignment  accessibility  of  oil 
cups  and  other  good  precautions  reduce 
the  hazards  of  the  sh-fting  and  bearings 
considerably.   In  our  inspections  we 
found  many  neglected  shaftings,  bearings, 
and  Journals.   This  created  an  unnecessary 
hazard . 

SEPARATORS. 

The  hazards  of  separators  are  neglible 
except  for  the  fact  that  small  pieces  of 
metal  may  cause  sparks  by  contact  against 
the  separator.   The  same  is  true  of  Smutters, 
Purifiers,  Aspirators  and  Roller-mills, 
SHAFTING  yACEINES. 

The  only  hazard  connected  to  the  sifting 
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machine  is  the  bearing  hazard. 

Another  hazard  which  is  not  generally 
considered  ia  that  one  of  having  openings 
on  the  side  of  the  elevator  towards  the 
railroad.   Such  openings  render  it  possible 
for  sparks  from  the  passing  locoinotives  to 
enter  the  house.   From  a  perusal  of  "Typical 
Fires"  this  condition  has  caused  several 
severe  fires, 

OILY  WASTE  HAZARD. 

The  hazard  from  this  is  over  estimated 
in  elevators i  While  a  larpe  amount  of  oily 
waste  is  used,  the  lubricating  oils  are  not 
seriously  subject  to  apontaneoxis  combustion. 
Oils  are  adulterated,  however,  and  waste  cans 
should  be  provided  as  a  precautionary  measure, 
EXPOSURE. 

The  h^az  ard  of  exposure  is  the  same  as  that 
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of  any  other  mercantile  house,  except 
for  the  fact  that  elevators  are  gener- 
ally public  nuisance  and  for  that,  and 
other  reasons,  such  as  transportations 
problems,  is  generally  isolated.   Ex- 
posures of  buildings  that  may  emit  sparks 
should  be  avoided. 

THE  COMMON  HAZARDS, 

The  hazards  of  open  lights,  in  grain 
elevators  are  too  v^ell  known  for  discussion; 
and,  also  the  hazards  of  lanterns.   It  has 
been  found  that  electric  conduit  system 
is  the  least  hazardous  method  of  lightning. 
But,  the  light  hazard  presents  the  same  old 
ones  that  are  ever  present  wherein  explosions 
are  liable  to  occur. 

For  heating,  steam  is  preferred  and 
offers  little  chance  of  hazard,  if  the 
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ordinary  precaution  of  keeping  the  pipes 
away  from  wood  work,  waste,  ana  other 
combustible  material  is  observed.   It  is 
safe  to  have  the  pipes  well  insulated  with 
an  asbestos  material  wherever  the  pipe 
touches  construction  units.   The  use  of 
stoves  presents  a  great  hazard,  and  should 
not  be  tolerated  in  a  grain  elevator.   The 
heating  question,  however,  is  not  of  par- 
amount importance  as  most  elevators  have 
no  heating  arrangement  outside  of  the  office. 
The  power  house,  blacksmith,  and  carpenter 
shop  hazards  need  no  comment  in  connection 
with  hazards  special  to  grain  elevators. 

The  following  is  a  list  of  caused  of 
fires  in  grain  elevators,  published  by  the 
Millers  National  Insurance  Company,  and 
covers  a  considerable  number  of  fires  over  a 
ten  year  period. 
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Fiomber  of  fires.        Per  cent 
of  whole. 

0.6 

7.3 


11.0 


9.2 
1.2 

12.9 

4.3 

44,2 


Lightning  - 

1 

Heating 
Overheated  stoves. 

12 
12 

Power. 
Hot  box  or 
friction. 
Gas  engine 
exhaust. 

18 

16 

2 

Boiler. 

15 

Smoking. 

2 

Sparks  from 

locomotives. 

21 

Miscellaneous. 

7 

Lightning. 

72 

9. 
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SPECIAL  KAZAP 

?DS 

and  boot) 
7 

Pe: 
of 

r  cent 

Conveyors  (elevator  head 
Number  of  fires 

whole . 
4.3 

Spontaneous  combustion 
Number  of  fires 

«t 

2.5 

Dust  Explosions 
Number  of 

fires 

1 

0.6 

Corn  Cleaners 

Number  of 

fires 

1 

0.6 

Grain  Dryer 

Nuaiber  of 

fires 

1 

0.6 

Sparks  from  Cob 
Number  of 

Pit 

fires 

1 

0.6 

T  0  T  A 

LS 

15 

RESUME. 

incendiary 
Exposure 
Unknown 
Conmon  hazards 
Special  hazards 

r  0  T  A 

LJ 

17 
33 

137 
148 

15 

f] 

350 
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The  Kazards  of  Grain  elevators, 
PROTECTION   r 

Probably  the  most  important  part  in 
consid=iring  protection  and  methods  of 
protecting  of  a  grain  mill  is  the  manag-e- 
raent.   It  is  the  management  that  provides 
the  methods  of  work,  supervises  the  men  and 
if  careful, keeps  in  close  touch  with  every- 
thing connected  with  the  mill.   Perhaps 
no  class  of  risk  affords  a  better  opportun- 
ity to  display  one's  ability  for  administer- 
ing affairs  so  as  to  reduce  the  fire  hazards, 
intelligent  care  should  at  all  tines  be  ob- 
served, and  the  watchword  throughout  the  plant 
should  be.  Safety  First. 

In  the  majority  of  grain  mills  it  is 
found  that  they  are  poorly  provided  with  both 
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The  Hazards  of  Grain  Elevators, 
inside  and  outside  protection.   The  larger 
mills,  of  course,  are  generally  equipped 
with  as  much  inside  protection  apparatus 
as  is  practicable,  but  th©  majority  are  of 
the  country  type  and  usually  they  are  very 
poorly  protected.   The  usual  grain  mills 
of  three  or  four  stories,  frequertly  of 
frame  construction,  and  with  a  one  story 
frame  or  brick  boiler  house  adjoining,  are 
very  bad  risks.   The  open  stairway  running 
from  bottom  to  top  of  the  mill,  the  many 
vertical  openings  due  to  spouting;  elevator 
legsj  and  belt  holes;  the  dust-covered  '.valls 
and  ceilings;  with  liability  to  dust  ex- 
plosions; and  the  presence  of  air  drafts 
through  the  large  unbroken  floor  areas,  all 
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contribute  largely  in  this  direction.   The 
general  conditions  of  operation  make  fire 
a  constant  menace  and,  the  great  inflammability 
of  most  mills,  because  of  inferior  construction, 
makes  a  fire,  once  started,  so  destructive  that 
the  usual  methods  for  guarding  against  it  hh.ve 
failed  dismally. 

The  main  reasons  why  grain  mills  burn  are: 
first,  many  internal  hazards;  second,  high 
combustibility,  because  of  the  large  percentage 
of  frare  construction  and,  interior  conditions 
conductive  to  a  rapid  spread  of  flames;  third,  in- 
adequate protection;  fourth,  moral  hazards.   The 
internal  hazards,  both  common  and  special,  are 
always  considerable  ir  all  milling  risks,  and 
these  are  usually  poorly  guarded.   Once  the 
mill  is  afire,  because  of  duet  covered  v/alls , 
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combustibility  of  contents  and  poor 
construction,  usually  frame,  it  generally 
makes  a  quick  burning  fire  and  a  total 
loss.   The  inside  protection  of  grain  mills 
is  usually  inferior  and  the  outside  pro- 
tection depends  wholly  on  their  situatior.s 
in  regard  to  cities  and  towns  and  their 
fire  fighting  facilities. 

From  a  study  of  grain  mill  fire  records, 
it  would  appear  as  though  the  most  special 
hazards  to  be  found  in  grain  mills  are  spon- 
taneous combustion,  cleaning  machinery, 
Journals  and  elevators. 

At  the  best,  a  mill  is  found  to  be  a 
dirty  place,  and  unless  the  management  exer- 
cises great  care  in  keeping  the  mill  swept 
down,  the  bearings  well  oiled  and  free  from 
dust,  a  grave  additional  hazard  will  be  en- 
gendered.  In  large  pills  it  would  be  advisable 
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for  one  man  or  more  to  be  steadily  employed 
oiling  and  cleaning  bearings,  sweeping, 
taking  care  of  all  fire  appliances  and  acting 
as  a  general  caretaker.   The  wages  of  this 
man  should  prove  and  be  considered  good  in- 
vestment by  the  owner. 

Because  of  the  dust  explosion  and 
spontaneous  combustion  hazards  which  exist 
in  the  grain  mills,  dust  and  dirt  should  not 
be  allowed  to  accumulate j  machinery  should 
not  be  crowded  together j  "no  smoking"  signs 
should  be  posted;  bearings  should  be  given 
the  best  of  care  and  attention;  fire  appliances 
should  be  well  maintained  and  self  closing 
waste  cans  should  be  provided  wherein  oily 
waste  is  used. 

As  has  been  said  in  previous  discussion, 
the  dust  hazard  is  very  great;  a  dust  explosion 
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might  wreck  the  whole  mill  anJ  it's  fine 
appliances  at  the  same  time  causing  a 
total  loss.   TO  reduce  tlis  hazard  to  a 
rcinimvim  dust  collectors  are  usually  and 
should  alv-rays  be  provided.   These  are  two 
general  types  of  dust  collectors  used  in 
grain  mills  and  elevators,  the  tubular  and 
the  cyclone.   The  most  commonly  used  is 
the  tubular  for  flour  mills  and  the  cyclone 
for  elevators. 

The  dust  collector  of  the  tubular  type 
may  be  found  in  two  forms;  viz.,  stationary 
or,  upright  an ■  revolving.   The  revolving 
tubular  dust  collector  is  the  one  usually 
found  in  flour  mills.   It  consists  of  a 
cylinder  with  inner  and  outer  ribs,  around 
v^hich  flannel  is  wound  from  one  piece,  so 
that  when  complete  there  is  an  air-space,  the 
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width  of  each  rib  between  flannel  suf faces. 
The  dust  laden  air  is  drawn  into  the 
machine  by  suction  and  out  through  the 
cloth  leaving  the  dust  behind.   The  cylinder 
is  revolved  slowly,  rib  by  rib,  by  a  ratchet 
and  as  each  rib  reaches  a  point  directly 
over  the  center  of  th^  bottom  of  the  collector, 
it  is  tapped  lightly  by  a  Knocker,  which 
causes  the  dust  to  drop  into  a  conveyor  which 
carries  it  away  from  the  machine.   To 
facilitate  the  removal  of  the  dust,  a  back 
draft  or  reverse  current  of  air  is  applied 
to  th^t  portion  of  the  cloth  beinr  cleaned. 
Some  revolving  collectors  instead  of  ueir^ 
Knockers  to  shake  the  dust  loose  from  the 
cloth,  employ  a  rotating  cleaner,  made  of 
leather  whippers  or  fingers,  which  move  in  and 
out  the  spaces  between  the  filtering  pockets  or 
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ribs.   The  stationary  tubular  dust 
collector  is  generally  suspended  from 
the  ceiling  and  operated  on  the  same 
principle  as  the  revolving  tubular,  the 
cloth  tubes  being  cleaned  either  by  means 
of  a  Knocker  or  a  traveling  frame  with 
cross  strips  runn:'ng  ineithier  direction 
between  the  rows  of  tubes. 

The  cyclone  dust  collector  is  com- 
posed of  a  conical  casing  with  a  dust  out- 
let below  and  an  air  outlet  above.   The 
dust  laden  air  is  blown  into  the  collector 
where  it  moves  about  in  a  vertical  whirl, 
deflectors  placed  at  certain  argles  over- 
coming a  back  pressure.   The  dust  being 
heavier  than  air,  falls  to  the  bottom  of  the 
cone  while  the  air  exhausts  out  thircugh  the 
top  of  the  collector.   Sometimes  in  large 


=?'i'  XT 


T.tlPVf.T.t 


Tin   T^^jaJ"    ..rgab 


:)-{r>fiI*^.=>i 


iX.q't    , 


-9 


The  Hazards  of  Grain  Elevators, 
grain  elevatore  dust  collecting  system 
is  inntalled  to  collect  dust  from  the 
cleaning  machines,  the  cyclcne  being 
placed  on  the  top  of  the  boiler  house 
with  a  discharge  leading  to  the  boilers. 
This  kind  of  an  arrangement  is  hazardo\;s 
at  all  times,  even  when  provided  with  a 
swing  damper  cut-off,  for  vrhen  the  fan 
stops,  sparks  might  be  drawn  by  a  back 
pressure  into  the  cyclone  and  through 
the  pipes  throughout  the  whole  plant,  where 
they  may  smoulder  for  hovr  s  before  bursting 
into  a  flame. 

Dust  collectors  are  attached  to  cleaning 
machines;  purifiers  and  sometimes  to  suctions 
from  rolls  and  elevators.   The  dust  from 
collectors  connected  to  grain  cleaners  is 
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usually  discharged  into  the  feed  tins, 
but  Bometimes  cyclone  dust  collectors 
gather  the  dust  froir:  th^  receiving 
separators  and  discharge  it  into  the 
"boilers  as  said  before.   The  dust  from 
collectors  attached  to  roarifiers  is 
usually  redressed  and  passed  to  low  grade 
flour  bins. 

From  fire  underwriter  investigation 
it  has  been  shown  that  a  large  number  of 
grain  elevator  fires  are  caused  by  over- 
heated bearings.   These  bearings,  located 
as  they  are,  mainly  along  lines  of  shafting, 
are  unquestionably  subject  to  overheating, 
sometimes  chronically  so,  by  reason  of  the 
sliafting  being  thrown  out  of  alignment, 
caused  by  the  variation  in  the  Enormous 
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weights  in  the  different  parts  of  the 
elevator  structures  when  the  bins  are  filled 
or  occupied.   There  are  also  naxij   Journals 
located  where  it  is  difficult  and  sometimes 
impossible  for  an  oiler  to  reach  them  when 
the  machinery  is  running,  and  there  are 
other  Journals  such  as  elevator  boot  Journals, 
which  can  only  be  oiled  through  long  pipes 
which  sooner  or  later  become  clogged  with 
dust,  allowing  little  or  no  oil  to  reach  the 
bearings. 

Even  the  best  of  care  cannot  prevent 
t^e  bearings  particularly  the  elevator  boots, 
from  becoming  covered  at  times  with  fine  grain 
dust,  saturated  with  lubricating  oil.   The 
danger  from  this  condition  is  apparent,  the 
oil-saturated  grain  dust  supplying  just  so 
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much  highly  inflammable  material  for 
fuel,  after  the  bearings  become  heated 
beyond  the  danger  point;  and  it  is 
astonishing  how  many  Journals  are  chron- 
ically hot  and  yet  escape  notice.   One 
of  the  first  results  of  the  installation 
of  an  approved  Journal  Alarm  System  in  an 
elevator  is  the  discovery  of  chronically 
hot  bearings,  never  before  suspected  of 
being  in  any  way  dangerous  or  out  of 
condition,  A  hot  Journal  may  not  necessarily 
mean  a  fire,  but  it  certai'^ly  invites  one; 
and,  a  hot  Journal  furthermore,  means  a 
failure  to  secure  the  maximiim  efficiency 
in  the  running  gear  of  the  plant .  An 
approved  Journal  alarm  system  not  only  re- 
moves one  of  the  m ost  fruitful  sources  of 
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fires  but,  also  increases  the  efficiency 
of  all  running  gears  and  reduces  the 
insurance  cost. 

The  installation  consists  of  a  therm- 
stat  on  every  bearing  in  the  elevator  set 
to  give  an  alanri  at  160  degrees  Fahrenheit. 
These  thermostats  are  connected  with  the 
electric  wires  run  in  moulding  conduit  and 
nipe  in  such  a  manner  that  it  will  rot  be- 
come injured  in  any  way  by  the  working  of 
the  elevator,  and  in  no  way  interfere  with 
the  gen  ral  care  of  the  bearings.   The  wires 
are  connected  with  ar  annunciator  in  the 
engine  room  wl.ich  fehows  the  engineer  what 
floor  or  circuit  the  hotbox  is  on,  ajid  also 
connected  with  signal  bells  th^at  are  located 
so  they  can  be  heard  on  each  flocr  throughtut 
the  elevator,  and  ring  simultaneously  the 
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number  the  hot  box  is  on. 

In  each  circuit  there  is  a  series 
of  switches  so  that  the  heated  box 
canbe  located  at  once  by  the  oiler.  In 
connection  with  the  wiring,  there  is  an 
autonatic  testing  apparatus  located  in 
the  engine  room  whj.ch  automatically  tests 
and  makes  a  record  of  every  inch  of  wire 
connected  with  the  system.   If  there  should 
be  broken  wire  or  any  other  trouble  with 
the  system,  it  will  be  shown  and  located 
by  the  above  test.   Some  systems  are  used 
in  duplicate  so  that  a  broken  wire  does 
not  stop  th^  ringing  in  of  the  alarms  but, 
will  be  shown  at  once  and  located  by  the 
automatic  test.   The  underwriter  ruling 
on  installation  of  thermostats  is  that  the 
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thermostats  must  be  on  every  bearing 
throughout  the  grain  elevators,  ex- 
ceptions being  made  by  consent  of  the 
ixnderwriter  leaving  jurisdiction.   As 
a  general  rule,  they  do  not  ask  for 
thermostats  on  the  following  bearings: 
hanging  tension  idlers;  trippers;  con- 
centrating rolls  for  belt  conveyors; 
hanging  bearings  in  screw  conveyors.  All 
end  bearings  on  belt  and  screw  conveyors 
have  to  be  equipped. 

These  automatic  Journal  alarm  systems 
are  valuable  factors  in  preventing  of  fires, 
when  properly  installed  but  the  whole  system 
must  be  kept  in  strict  ordor  and  in  operative 
condition. 


-16 


The  Hazards  of  Grain  Elevators. 
If  a  condition  of  false  security  exists 
ard  then  the  mill  is  considered  less  pro- 
tected than  without  the  alarm  system  entire- 
ly. 

A  careless  oiler,  who  has  Journals  which 
are  continually  running  hot  will,  to  avoid 
being  reprimanded  for  neglect  of  duty,  often 
cut  wires  or  substitute  a  dummy  thermos  or 
thermos  of  high  degree  and  even  remove  ther- 
mos.  This  may  be  done  without  any  alarm 
or  tamper  signajbeing  given,  A  system  which 
would  give  an  alarm  at  any  such  tampering 
would  be  a  decided  im.provement , 

Journals  of  all  types  including  elevator 
boots  should  be  oiled  directly  when  practicable. 
This  would  eliminate  the  oiling  pipe  or  tubing 
as  m^uch  as  possible  and  decrease  the  possibility 
of  a  scarcity  of  oil  in  the  Journals  especially 
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in  cold  weather,  when  oil  is  liable 
to  freezing  and  clog-ing  the  pipes. 
To  thaw  out  these  pipes  when  clogged,  a 
small  red  hot  wire  is  brought  from  the 
boiler  room  into  the  elevator  and 
forced  down  the  tube.   This  practice 
is  very  hazardous  and  should  be  stopped. 

It  is  advisable  that  the  man  who  oils 
the  machinery  on  the  shaft  or  top  floor 
should  remain  on  this  floor  at  all  times 
when  the  machinery  is  running,  especially 
so  in  elevators  using  friction  heads. 
Every  mar  in  the  mill  should  be  on  the 
alert,  watching  for  any  false  operations. 
Barrels  of  water  to  be  distributed  through- 
out the  plajit  at  intervals  of  about  50 
feet  supplemented  by  non  freezing  fire  ex- 
tinguishers to  reach  high  places,  such  as 
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elevator  head,  shafting,  tighteners, 
idlers,  etc.,  where  a  pail  of  water 
canrot  bs  thrown  with  any  degree  of 
accuracy  when  especially  in  high  ceil- 
ings , 

The  unsatisfactory  features  of  fire 
extinguishers  has  been  that  they  must 
be  protected  from  froet  due  to  low 
temperatures  prevailing  in  elevators 
during  cold  weather.   There  are  non- 
freezing  types  on  the  market  which  con- 
tain a  solution  of  calcium  chloride  in 
water  lowering  the  freezing  to  point  as 
low  as  forty  degrees  below  zero  Fahrenheit. 
The  expelling  force  is  liquid  carbonic 
acid  gas  ccntained  in  a  steel  bottle,  re- 
leased by  puncturing  a  seal  in  the  head 
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of  the  bottle.   The  cask  and  pail  in- 
stallation is  sometimes  classed  as  the 
Miller's  greatest  protection  against 
fire,  and  nearly  all  mills  have  them  ar  d 
on  the  whole,  they  are  well  maintained. 

All  electrical  circuits  shall  be  In 
conduit  and  their  respective  cutouts  or 
fuses  should  be  of  the  Tlug  or  cartridge 
type  and  enclosed  in  metal  dust  proof 
cabinets,  with  self  closing  doors.  This 
will  reduce  the  danger  of  molten  fuse 
wire  being  blown  into  rooms  with  dust  or 
falling  on  the  dusty  floor  or  among  other 
combustibles. 

The  electric  motors  should  be  either 
of  the  induction  type  or  enclosed  type  and 
located  on  incor bustible  bases,  because 
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of  the  oil  leakage  from  the  bearings 
which  would  easily  he  ignited  by  a 
spark  from  the  commutator.  AH  electric 
light  wires  should  be  secure  except  ex- 
tensions for  bins  which  should  be  given 
the  best  of  oare  and  inspected  frequently, 
■"■he  electric  lights  should  all  be  enclosed 
in  outer  globes. 

Pra'^.tically,  standpipe  systems  in  grain 
elevators  are  nearly  useless.  No  doubt 
they  look  protective  and  some  millers 
favor  them  but,  even  when  properly  installed 
and  maintained,  they  are  of  little  value. 
The  standpipe  in  grain  elevators  is  an 
indirect  method  i,  e.,  one  man  cannot 
handle  the  system  alone,  because  the  stand- 
pipes  themselves  due  to  low  temperature, 
mufet  be  dry,  with  valves,  mains  or  pumps 
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in  the  boiler  room  etc. 

In  this  condition,  the  standpipe 
eyster  is  being  set  into  operative  con-  . 
dition,  th^  fire  is  gaining  headway  so 
as  to  drive  out  the  mar  or  man  about  to 
hold  hose.   The  hose  is  usually  neglected 
and  liable  to  burst  as  soon  as  pressure 
is  applied.   They  usually  require  more 
than  one  man  for  the  play  pipe  work  and, 
employes  seldom  risk  their  lives  to  save 
the  property  in  this  manner. 

The  installation  of  automatic  sprink- 
ling equipments  in  grain  mills  is  frequent, 
it  being  the  tendency  to  install  sprinklers 
in  larger  mills.   The  great  value  of  sprink- 
lers in  use  in  general  special  hazard  risk 
is  reduced  in  the  grain  mill.   The  nature 
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of  the  occupancy  and  construction  place 
them  at  a  great  disadvantage.   The  many 
vertical  openings  due  to  spouting,  elevator 
legs,  belt  holes,  passenger  "belt  elevators, 
stairways,  can  be  but  fairly  protected  at 
best.   Th'--  high  combustibility  of  mills  be- 
cause of  inferior  construction;  dust  covered 
walls;  m.achinery  in  concealed  spaces;  oil- 
soaked  woodwork  under  and  about  the  b'^aringsj 
the  presence  of  air  draughts  and  large  floor 
areas;  and  then  the  temperature  condition  in 
winter,  requiring  a  dry  pipe  system,  ever 
present  conditions  which  seem  to  render  in- 
stallation impossible  and  also  which  tend 
to  spread  fire  instantaneously  through  the 
building,  thus  opening  sufficient  sprinkler 
heads,  sometimes  where  not  needed,  to  drain 
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supply  before  accomplishing  good  results, 
even  when  probable  dust  explosions  do 
not  entirely  or  partly  injure  the  system. 

The  chances  of  fire  to  get  a  good 
start  and  to  spread  rapidly  are  so  great 
th^at  automatic  sprinklers  are  placed  some- 
what differently  from  the  method  in  the 
ordinary  factory  building.   The  heads  below 
the  ceiling  are  spaced  according  to  the 
usual  standard,  though  frequently  a  little 
closer  together.   Around  the  elevators 
they  are  spaced  as  closely  as  they  can  be 
put  without  interfering  with  each  other. 
They  are  also  placed  as  near  as  possible 
tc  the  elevator  legs  which  act  in  case  of 
fire  as  veritable  flues.  To  offset  this, 
a  sprinl^ler  head  is  placed  at  the  top  of 
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the  elevator  head  inside  the  hood  and 
the  entire  volume  of  water  would  be 
discharged  down  the  elevator  leg. 

Kow  a  fire  is  most  liable  to  occur 
in  an  elevator,  at  the  head  by  the  burn- 
ing through  of  th^  belt  caused  by  the 
rotating  pulley  in  contact  with  the 
stationary  belt,  when  clogged.  When  the 
head  opens  the  burning  belt  has  dropped 
to  the  bottom  of  the  legs  dotting  fire 
to  the  splintered  sides,  due  to  chafing 
of  buclrets.   This  gives  a  fire  about  75 
feet  high  ar^  the  logs  are  usually  not 
air-tight  and  entirely  unprotected.  By 
the  time  you  have  water  from  your  dry 
pipe  system  the  leg  is  a  raging  furnace 

and  In  all  provability,  will  burst  through 
the  confining  one  inch  partition  and  spread 
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throughout  the  cupola,  creating  drafts 
and  in  a  short  time  be  beyond  control. 
It  is  therefore,  wise  to  thoroughly 
equip  the  cupola  if  for  this  reason  only 
and  the  best  protection  for  a  cupola  is 
this  because  of  the  height  from  the  ground, 
a  place  not  appealing  to  an  employe  to 
fight  a  fire  and  again  because  fire  fighting 
from  the  ground  is  impossible. 

Sprinklers  are  placed  at  the  top  of  the 
elevator  sl^aft  to  protect  the  machineryj 
while,  the  number  of  nooks,  crannies  and 
other  out  of  the  way  places  in  such  a 
building,  all  have  to  be  adequately  pro- 
tected.  The  protection  of  the  storage  bins 
in  the  elevator  section  of  the  plant  is  a 

problem  in  itself.   In  cases  where  the  bins 
are  subdivided  at  various  floors,  the  same 
ceiling  should  be  adopted  as  in  the  mill 
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building  itself.  in  some  installations, 
particularly  where  the  storage  is  arranged 
in  the  form  of  silos,  additional  heads  are 
placed  beneath  tire  floors  of  the  silos,  as 
well  as  in  the  space  between  the  walls  and 
the  sides  of  the  silos, 

A  considerable  percentage  of  ujnsatis- 
factory  sprinkler  fires  were  made  unsatis- 
factory by  vertical  openings  or  faulty 
ooristruction.   The  maxlmvun  sprinkler 
efficiency   cannot  be  expected  where  autom- 
atic sprinklers  are  at  a  disadvantage  with 
regard  to  water  distribution  or  rapid  spread 
of  fire,  such  as  is  produced  by  vertical 
openings,  flimsy  construction  or  concealed 
spaces,  sheathed  with  wood.   All  of  these 
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elements  tend  to  spread  fire  rapidly 
and  should  be  avoided  in  every  case 
possible. 

With  automatic  sprinkler  protection, 
any  flour  mill  can  be  rendered  safe  a/ainst 
the  onslaughts  of  the  ordinary  fire,  pro- 
vided the  installation  is  standard  and  kept 
in  operative  condition.    As  hns  been 
previously  notecj,  however,  there  are  so 
many  unusual  hazards  in  flour  mills  that 
some  special  precaution  should  be  taken 
tc  protect  the  sprinkler  system  itself  as 
far  as  may  be  possible.   The  dust  collectors 
should  be  of  the  modern  self  cleaning  types; 
while  all  the  wind  trunking  to  the  dust 
collectors  should  be  or  galvanised  iron.  The 
housin^-^for  elevator  heads  and  boots  should 
be  of  metal  instead  of  wood.   These  structural 
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improvements  would  insure  the  "best  work- 
ing of  the  equipment,  and  the  combination 
would  tremendously  lessen  the  hazard. 

There  is  no  better  class  of  protection 
devised  for  fire  fighting  apparatus  where 
it  is  granted  that  human  agency  cannot  be 
depended  upon  to  fight  fire.   The  common 
fallacy  in  regard  to  sprinklers  is  in  case 
of  fire  every  sprinkler  head  in  the  install- 
ation opens  and  discharges  large  quantities 
of  water,  with  the  result  that  the  wirole 
building  (with  it's  contents)  is  deluged 
and  great  dajnage  done  even  in  parts  of  build- 
ing remote  from  the  outbreaks.  This,  of 
course,  would  make  their  value  illusory. 
But,  a  sprinkler  opens  through  heat,  and 
thf^refore  only  discharges  water  v;here  there 
is  actual  fire  or  in  the  vicinity  thereof. 
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This  teing  so,  it  stands  to  reason  that 
a  sprinkler  irstallatior  must,  in  the 
nature  of  things,  create  less  water-damage 
than  any  fire  fighting  apparatus,  the  use 
and  operation  of  which  are  dependent  on 
hvman  agency. 

The  metal-cladding  on  the  outside  of 
frame  structures  should  be  maintained  in 
good,  condition  and  screens  cf  sruall  mesh 
of  ralvanized  iron  should  be  placed  on  all 
windows  exposed  by  buildings  or  by  smoke 
stacks  or  locomotives  or  boats  because  of 
the  flying  brand  and  spark  hazard  involved. 

'Yatchjinen  if  employed,  should  be  well 
qi;alified  because  of  their  fereat  responsi- 
bility.  They  should  be  able  to  speak  and 
understand  the  English  language,  know  the 
purpose  and  operatior'  of  all  fire  fighting 
apparatus  provided,  be  acquainted  wit^-  methods 
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of  sending  in  fire  alarms  and  be  thorough- 
ly faniliar  with  the  premiseB. 

Ee  should  be  intelligent  with  a  mech- 
anic' s  experience  and  able  to  do  more  tl'^n 
hobble  abnut  pulling  boxes  on  his  routine 
rounds.    The  usual  watchmen  are  very  poor 
due  to  low  remuneration  but,  it  would  be 
much  wiser  to  spend  a  little  more  for  a 
good  man,  whose  duties  shall  be  to  thorough- 
ly examine  and  check  up  on  all  bearings, 
elevator  heads  and  both  and  also  this  ex- 
amination not  only  be  insisted  upon,  but 
also  be  rechecked  by  others  so  that  no 
mistake  be  made.    he   should  have  to  make 
his  rounds  hourly  and  sufficient  time  given 
to  do  his  routine  work.   I'ore  attention 
should  be  paid  to  watchman  service  and  to 
central  office  reports. 

The  installation  of thermometer  systems 
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in  storage  tanks  or  bins  given  the  oper- 
ator the  temperature  or  ohangea  within 
the  grain.    Ke  then  knows  at  all  times 
the  condition  of  the  grain  stored  in  each 
"bin  for  if  there  is  any  heating  or  possible 
combustion  it  is  detected  instantly  by 
obsprving  the  reading  instrtmient.   These 
systems  are  usually  for  use  in  knowing 
condition  of  grain  and  wh-^^ther  or  not  it 
needs  turning  but  can  be  also  used  to 
detect  a  near  combustion. 

After  all,  protective  devices  have 
been  installed,  there  still  remains  the 
fact  th^t  they  must  be  operative  and  treated 
with  care.   The  fire  v.ever   starts  imtll  some- 
thing is  not  in  proper  order;  this  is  brought 
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about  "by  careful  inspections  of  the 
employes  and  by  the  supervisors  of  the 
mills.   If,  though,  a  fire  does  start 
it  should  be  checked  at  once  or  very 
soon  it  ".vill  be  beyond  control  and  a 
beautfil  fire  is  seen, 
FINIS. 


